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??????????????????????????
?????????? ????
1 ??
????? 2016? 5? 29?????????????????? (1?? 4? 406?? ??? (????
???) ??? 2016? 7? 13????????????? (1?? 4? 406?????? (???????
????? 1??)??????????????.
???????????????????,??,???????????????????, ??????
??, ??????????????????????????????????????.
????????????????? 180 ?????????????????????,???????
???? (?????)???????????,???????????????????????????.
??, ????????) ?????????????????? 180 ?????????????????
????????????????, ????????????????????????????????
??, ????????????, ??????????????????????????.
2 ?????? Euclid ???
?????? (??????? 325 BC-265 BC)? 2000????????????, ? 5??
(The fth postulate)????????????????????, ?? 19??????, ???
(?????????????????) ????????????. ? 5?????????? `
??????m;n??????????. ??????????????  +  ???? (= )
???????, ??m;n??????????????????
????????. ????????????.
?? 2.1 ???????????????????????????. ??, ??m?????
???? P ???m???????????????.
??. ?? ` ?????? m;n ???????????  ?  ??, ???????????
?.  6=  ????,  <  ???????????????. ?? n ????,  ???? 
( +  = )???. ?????, +  <  =  +  ???, ? 5??????????. ???
???????. ??????????????, P ? `???????, `? n??????Q?
??. ?? P ???? n??????? 2? m;m0 ??????. ?????????????
??, ? Q???  ?????????????m?????? P ??? , ??m0 ????
?? P ??? 0 ???,  = ,  = 0 ???. ?????,  = 0. ????? Pm, Pm0 ??
?? (??)??????. ???.
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?? 2.2 ? 5????????, ???????????????.
??. ??? 4ABC ??????? BC ?????? n, ? A ??? n ??????? m, ?
AB ?????? ` ???. (??????????. [1] ??.) ?? A;B;C ???????
; ;  ???. A????m? AC ?????? X, A????m? AB ?????? Y ??
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?. ????,
(1) X + Y +  = . (??m???)
?? 2.1?????????, ????????
(2) Y = ; X = .
(2)???? (1)????? +  +  =  ?????. ???.
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?? 2.3 ????????????? ????? 5???????.
??.?? `????m;n?????????? P;Q????????? ,  (= \PQm)??,
(1) +  <  ?????.
??? k???, Q????m??????????, ????? Rk ???. (????????
????????? (???????).) ?? k = \PQRk ? 0  k   ????, ? Rk ? P
????????????????, ??? fkg????????;    < k < k+1 <    . (?
? k!1???, k! ???.)
? k ?????? 4PQRk ???? \QRkP = k ????, ???????????  ??
???
(2) + k + k = 
???. fkg????????, ?????? 0     < k+1 < k <    < 1, ????? fkg
??????????????. ????????  ????????  ????? lim
k!1
k = 
???. ??? (2)?????????????, ??? k ???????
lim
k!1
+ k + k = +  +  = 
?????. ???  6= 0???, ????  = 0???? +  =  ???, (1)????.
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??, ?? m ???? fRkg ??? m ???????????????? \QRkP = k!0 ?
??, ???  = 0?????????????????. ??? fRkg??n????? R??
?. (???? fRng?????????????????????.) ??????? 4PQR?
lim
k!1
\QRkP = \QRP =  ??, ??????? ; ;  ???. ?????, ?????Q??
???? PQ ( `)??? n??????  ?????, ? Q?????? PQ??? QR??
????    (+ ) =  ???. ??????? QR??? n????????????, ??
?????m;n? R????. ???? 5???????. ???.
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??: ???????????  ?????? (R. Dedekind (1831-1916))?????????
???????????? (1871?). ??????????????????????????.
(i) Weierstrass????????
(ii) ??????????? (? )???????? (?? )????????
??: ?????????????????, ??? (ii)???????????????,???
???????????????????????????. [2]??. (???????????
?????????????????????.)
3 19????????
?? 2.3=?? 2.2 ????, ? 5 ?????????????, ?????????????
(????????????).
??, ??,???????????????????. ???, ??????????????
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???? (?)????????????. ?????????????????????????
????, ??? 2????????????)??? 2???????????)?????, ?
??? 2??????????????????????, ?????? 2??????????
????????????. ???, ?????????????, 2?????????????
?????????????????????) ????????? (??????????)??
????. ??????????????????????????????????????
????????????????????. ???????-???????????????
??????????????, ???????????????????. ?????????
???????????????????????, ????????,????????, ???
?? (?????)??????????.
?????????, ????????????????. ????????????????
????????????????????????.?
?????, ??? (?? 2.1????????????????????? (1)???????
???????. ????? (2)?????????????. (3)???????? (??)??
???. ?????????????? (??)??????????????. ??? (1)???
?????. (2)????????. ????, ???????????? 2?????. ????
???, ?????????????. ???, ????????????????????, ??
??????????, ?????????????????????????????????
270????. ?????????????????. ???????????????
(1) ???????????, ????????? 180???? 2.2?.
(2) ???????????, ????????? 180??????.
(3) ????????????, ????????? 180??????.
????????????, ?????????????????, ??????????. ???
????????????????????????.) ???, (1); (2); (3)???????,??
?????????. (1); (2); (3)?????????????????. ???????????
??????,???????????????, ?????????????????????
??????. ?????????????????????????????????????
???, ?? (=????????)?????????????. ???????????? 2?
??????????????????????, ?????????????????????
??,????????. ?????, ???????????????????????????
???????????.)
3.1 ??? 2????? (???)
??????????, 2??????????????????. ??? `??, ??????
?? p???.
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??? ????? ????????
?
?
p??? `????
???????? R2 ?????? 
(??????) ??????
???? p??? `????
H1C (???????? ) ?????  ???
H2R (???) ?????
p??? `????
???? ?????  ???
(????) ?????
4 ?????
??????????????????????, ???? 180??????????????
??????????. ??????????,????????????????. ??????
???????????????????????????????????????????.
?????????????????????, ??????????????????????
?????????????. ???????????????????, ??????????
?????????????????????????????. ??? (1) ?????????
????. (2) ?????????????????????????????????????
?? { ?????????????????????????.
????
[1] ????, `???????????????,'?????, 1990.
[2] ????????,`????,'???, 1961.
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